STEROIDAL SAPOGENINS. XX. CONFIGURATION
OF SPIROKETAL SIDE CHAIN AT CARBON 22!

Sir:

In a recent communication Scheer, Kostic and
Mosettig? state that Sa® and Sm are not isomeric at
both Ca, and Cas as previously believed? but differ
only at Cy. We feel this view is incorrect. Not
only is there excellent evidence available to show
that Sa and Sm are isomeric at Cz, but in view of
the establishment of the configuration of steroidal
sapogenins at Cy' it is now possible for the first
time to designate the actual configuration of Sa and
Sm at C22.

The evidence that Sa and Sm are isomeric at Cae
is convincing: (a) Sa and Sm have different infra-
red spectra in the region 850~1350 K.*¢ Thesc are
believed to be due to the vibrations of the -C-O-C-
O-C- spiroketal system constrained by the two E
and F rings. When this system is disrupted, as in
formation of dihydrosapogenins, these characteris-
tic bands disappear.’ As we have shown previ-
ously,! Sa and Sm are identical at Cz and isomerism
at Cys has no effect on infrared spectra. There-
fore the spectral differences between Sa and Sm
must be due to isomerism at Cs. (b) Prolonged
refluxing of 22b-spirostanes, such as Sa or its dihy-
droxy analog, with alcoholic hydrochloric acid
converts them to the isomeric 22a series.*® This
can be possible only if Sa and Sm were isomeric at
Cz. (c) Djerassi, Martinez, and Rosenkranz®
have shown that Sa under proper conditions forms
a 23-dibromide whereas Sm and other 22a-spiro-
stanes form only 23-monobromides. We have con-
firmed this. Again this difference is possible only if
Sa and Sm are isomeric at Cas.

The bromination data in conjunction with the
established configuration at Ci! permits, for the
first time, assignment of configuration at Co.
Molecular models corresponding to IA and IIA in
Fig. 1 were constructed. On account of the hin-
drance of the methyl group attached to Cy it is im-
possible to construct a 23-dibromide of IA. There-
fore it is Sm. A 23-dibromide can easily be con-
structed from IIA. Therefore it is Sa. By anal-
ogy we assign configurations IB and IIB to 20-iSm
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Fig. 1.—Configurations of sarsasapogenin and smilagenin and
their 20-isoanalogs at carbons 20 and 22.

and 20-iSa, respectively.! In this case 20-iSm
should form a dibromide and experiments to confirm
this will be reported at a later date.

Scheer, Kostic and Mosettig? converted Sa and
Sm to identical 16,22-epoxycoprostan-3g-ol deriv-
atives via catalytic hydrogenation, selective tosyla-
tion at Cag, followed by LiAlH, reduction. Using a
somewhat modified procedure involving catalytic
hydrogenation of the 3-acetates, tosylation at Cs,
replacement of tosyl with iodine, followed by zinc—
acetic acid reduction, hydrolysis, and formation of
the nicely crystalline 3-3,5-dinitrobenzoates, we
confirmed these workers’ findings: 16,22-epoxy-
coprostan-33-0l-3[3,5-dinitrobenzoate, m.p. 236~
2370, [a]D“ +6.2°. Calculated for CasHysN2Oq:
C, 68.51; H,8.12. Found: C, 68.38; H, 8.20].

This, however, does not prove that Sa and Sm are
identical at Cg. This would be true only if DSa
and DSm retain configuration at Cp during hy-
drogenation. We wish to present evidence that
during catalytic hydrogenation the configuration of
DSm at Cg probably is changed from that of Sm
and becomes identical to that of DSa, whereas DSa
does not change configuration.

On catalytic hydrogenation 20-iSa and 20-iSm
give dihydro derivatives D20-iSa and D20-iSm
identical to those obtained from similar hydrogen-
ation of PSa and PSm diacetates.! Therefore, the
location of the hydrogen atom at Cy in dihydro-
pseudosapogenins is known, i.e., it is identical to
that of 20-isosapogenins as in IB and IIB.* Since
catalytic hydrogenation of an olefinic bond usually
results in a cis configuration,!! we assign formula-
tions IIIA and IIIB, Fig. 2, to D20-iSm = PDSm
and D20iSa = PDSa. Entrance of the hydrogen
atoms on the rear faces of Cz and Cp, is in complete
accord with the structures of PSa and PSm in
which the front faces of Cxn-Csx are almost com-
pletely shielded by methyl groups attached to Cis
and Ca.
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Fig. 2.—Configuration of dihydro and dihydro 20-iso-analogs
of sarsasapogenin and smilagenin.

From a consideration of the formulations in Figs.
1 and 2, it is seen that catalytic hydrogenation of
20-iSm (IB) to form D20-iSm (IIIA) involves a
change in Cap configuration to that identical with
D20-iSa (IIIB). Formation of IIIB from 20-iSa
(IIB) does not involve a change in Cy configura-
tion. Hence D20-iSm and D20-iSa are now iso-
meric only at Cy. It is most probable that hydro-
genation of Sm (IA) and Sa (IIA) to DSm (IVA)
and DSa (IVB), respectively, involves a similar
mechanism. Accordingly, the formation of the
same 16,22-epoxy-coprostan-38-ol from Sm and Sa
15 not incompatible with Csy isomerism of these sapo-
genins.



